Presence of fluoroquinolone resistance with persistent occurrence of gyrA gene mutations in a municipal wastewater treatment plant in India.
Municipal wastewater treatment plants (WWTP) have been cited as the reservoirs of antibiotic resistance, as they provide suitable conditions for the selection of antibiotic resistant bacteria over the antibiotic-sensitive ones. This study is an attempt to investigate the occurrence of fluoroquinolone (FQ) antibiotics, FQ-resistant bacteria in a WWTP located in India. The results indicated that the concentrations of FQ resistant bacteria ranged from 5.10 × 103 to 5.76 × 103 CFU/mL in the influent stream and 2.66 × 102 to 4 × 102 CFU/mL in the effluent stream. An increase in the fraction of FQ resistant bacteria over the total bacteria is observed at the bio-outlet indicating there is a selection pressure within the biological treatment unit of the treatment plant. The mean concentrations of the FQ antibiotics, namely ciprofloxacin, norfloxacin and ofloxacin in the influent ranged from 6 to 16.4 μg/L with 60-90% of removal in the biological treatment unit. Chlorine-based disinfection process was able to eliminate 96% of the FQ-resistant bacteria from the treated water being discharged into the river Ganges. However, the risk of horizontal gene transformation of resistance was found to be negligible as the resistant mutations occurred at Quinolone resistant determining region (QRDR) of Gyrase A gene. It is observed that 75% of the isolated bacteria showed two point mutations at S83L and D87N positions of the QRDR region of gyrA gene.